Fluorescence properties of green fluorescent protein FRET pairs concatenated with the small G protein, Rac, and its interacting domain of the kinase, p21-activated kinase.
Many diseases are caused by aberrant cell signalling controlled by intracellular protein-protein interactions. Inhibitors of such interactions thus have enormous potential as chemotherapeutic agents. It is advantageous to test for such inhibitors using cell-based screens in which modulation of the interaction gives a rapid response. Fluorescence resonance energy transfer (FRET) systems, based on interacting donor and acceptor green fluorescent proteins (GFPs), have potential in such screens. Here, we describe experiments aimed at using a FRET system to monitor the interaction between the small G protein Rac and a region of its binding partner, the Ser/Thr kinase, p21-activated kinase (PAK). Initial attempts to use a previously described construct, enhanced GFP-PAK-enhanced blue fluorescent protein, failed because of the difficulty of obtaining equal and high expression levels of both the fusion protein and Rac in mammalian cells. Here, three proteins in which Rac, PAK, and the two GFPs were concatenated in different combinations on a single protein were expressed and characterised. In each construct, however, intramolecular interaction of PAK and Rac was observed. As this was of extremely high affinity, presumably because of entropy effects from the interacting partners being tethered, these molecules were not suitable for detection of inhibitors of the interaction. Molecular modelling was used to investigate the way in which the concatenated constructs might form intramolecular interactions. As this explained key properties of these proteins, it is likely that this approach could be used to design constructs where the unwanted intramolecular protein-protein interactions are prevented, whilst allowing the desired intermolecular Rac/PAK interaction. This would provide constructs that are useable for drug discovery.